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DECLARATION OF ANDREW TSIN UNDER 37 C.F.R. 81.132 

I, Andrew Tsin, hereby declare as follows: 

1 . I am a citizen of the United States residing at 8125 Triple Crown, Fair Oaks Ranch, 
Texas, 78015, USA. 

2. I am a Professor of Biochemistry and Cell Biology in the Department of Biology at the 
University of Texas at San Antonio and an Adjunct Professor of Ophthalmology in the 
Department of Ophthalmology at &e University of Texas Health Science Center in San 
Antonio I have expertise in the area of ocular biochemistry and ceil biology, as well as 
ophthalmic imaging, as evidenced by my extensive publications in scientific and 
biophtonics journals in the areas of retinoid metabolism, angiogenic cytokines (for 
diabetic retinopathy and macular degeneration) and optical properties of healthy and 
diseased retinas. A copy of my resume is attached as Appendix A. 

3. I am one of the inventors of the above-referenced patent application. 



EXHIBIT 1 



I have reviewed the OfBee Action that vvas mailed on August 4, 2009. I understand that 
the patent examiner considers the claimed invention to not be patentable because the 
claimed invention would be obvious to a person of ordinary skill in the field of the 
invention based on the teachings of the Dreher patent (U,S. Patent 5,303,709) in view of 
the Hay patent (U.S. Patent 5,632;282X and further m view of the Glaser patent (U.S. 
Patent 5,767,079), the Larrick patent (U.S. Patent 5,670,151), and/or tire Trachtman 
patent (U.S. Patent 5,002,384). The main reference which the examiner ^peais to rely 
on is the Dreher patent. 

The pending claims concerns methods and apparatuses for diagnosing an ocular disease 
mvolving neovascularization. The methods and apparatuses of the invention concern 
illumination of ocular tissue in a sample holder with a light beam and measurement of 
particular physical ptoi«rties of light that is backscattered fiom tiie ocular tissue in the 
sample holder. The physical properties of the backscattered light that are measured 
include, for example, maximum intensity and/or a polarization shift. 
The references cited by the patent examiner are distinct fix>m the presently claimed 
invention because the references do not concern methods or ^aiatuses that involve 
measurOTient of a physical property of backscattered light. The Dreher patent 
specifically concerns methods and devices for measuring the topography and thickness of 
the nerve fiber layer that involve measuring the polarization sMft of a reflected probing 
light. See abstract, FIG. 1, and col. 2, lines 60-68. Thus, rather than measurement of 
properties of backscattered light, the Dreher patent is distinct because it concerns 
measurement of a physical property of reflected light. The Trachtman patent concerns 
analysis of infrared light reflected firom the patient's cornea and retina for monitoring and 
tr aining eye position. The Hayes patent conciEirns methods for diagnosing eye disease that 



involve measurement of light reflect from a patient's retina. The Larrick patent does 
not concern ophthalmic imaging, but instead concerns methods of controlling 

hyperproliferative disease of the integument and the eye. The Glaser patent does not 
concern optical diagnosis, but instead concerns an ophthalmic treatment method 
employing Transforming Growth Factor p. 

There arc fundamental diflferences between reflected ligjht and backscattered light. The 
fundamental differences between these two types of light and matter interactions can be 
characterized by where the interaction of light and matter occurs, known physical laws 
which govern the inteiuction, and the types of interactions between light and matter that 
occur during these processes. In the ttiost basic physical treatment, reflection is defined 
as the return of incident electromagnetic radiation light) by a surface. This is 
discussed on page 177 of Optics Source Book . Ed. Parker, Sybil P, 1988 McGraw-Hill, 
ISBN 0-07-045506-6 (Exhibit A) and page 79 of OgtiM. Hecht E, 1987 Addison-Wesley 
Publishing, ISBN 0-201-1 1609-X (Exhibit B). For an incident beam of light, there exists 
a number of fundamental laws which describe how the direction of the light is changed 
by interaction with a "reflective" surfece. The law of refliection states that the angle of 
mcideaice of ligjit is directly equal to that of the reflected li^t (see Exhibit A and page 83 
of Optics cited above (Exhibit C)). Reflectivity, or a direct measure of the amount of 
radiation reflected by a material, is dependent upon the angle of incidence, polarization 
state of mcoming radiation, and the electromagnetic properties of the material. 
In the case of scattered light, of which backscattered light is merely a special case where 
the angle of scattering is greater than 90 degrees, the interaction between light and matter 
is approached ftom a microscopic point of view. Scattering is described as the removal 
of energy from an incident wave and the subsequent remission of some portion of that 



energy. This is discussed on page 293 of Optics cited above (Exhibit D). The angle at 
which the scattered photon is remitted is highly dependeiit upon the type of scattering 
which it undergoes. In complex structures, such as tissue, there are often multiple 
scattering events from the time the photon enters the material to the time it exits the 
material. Thus, a photon which is scattered only once will have a different final direction 
than a photon which is scattered three or four times. This is ultimately responsible for the 
statistical nature of scattered light in tissues. Due to the optically non-homogenous 
properties of biological tissues, it is not unconunon to see reflection at the surface, as 
well as transmission and scattering through biomaterials (see page 3 of Tissue Optics. 
Tuchin V, 2000 SPTE Press, ISBN: 0-8194-3459-0 (Exhibit E)). 

9. In the specific case of the present invention, backscattered light is light that is scattered in 
such a way that it finds its way back towards the light souKie and occurs at a range of 
depths into the tissue. 

10. In the Dreher patent, it is specifically stated that the light reflected off of the posterior or 
anterior surfaces of the eye offers the method of detection (see Colunan 2 Line 64, 
Column 3 Line 9, Column 5 Line I, Column 5 Line 47, Colunm 10 Line 14). In contrast, 
the present invention utilizes light which is backscattered throughout the entirety of a 
tissue layer. More so, it is clearly stated in the Dreher patent that tlie aim of the device is 
to determine optic nerve thickness by exploitation of the Wrcfiingence properties of that 
tissue (Column 3 Line 65 - Column 4 Line 20), whereas the present claimed mvention 
seeks to determine degree of a pathological condition (neovascularization as exemplified 
by angiogenesis of retinal or choroidal capillaries). Thus, there are distinct differences 
between the methods and apparatuses of the Dreher pateat and the present invention. 
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11. Further, tiie a(^aratuses described in the Dreher patent reqmie use of a '^cotnea} 
polarizatloii compensator." See abstract. The present invention does not involve use of a 
corneal polarization compensator. Use of this additional component in the context of the 
present invention would result in loss of information in that it would likely result in loss 
of some portion of backseattered light Therefore, one of ordinary skill llie field would 
not be likely to successfully prat^ce the claimed methods of dia^osing an ocular disease 
involving neovascularization with the ^aratiises of the Dreher patent 

1 2. CHven the iundam^tal differences between the light that is being measured in the Dreher 
patent (and other cited patents) and the present invention and the requirement for a 
corneal polarization compensator in the Dreher patent, a person with training in 
ophthalmic imaging aiwi optics would not have been motivated to modify the Dreher 
patent or combine it with any of the other references cited by the Examiner to result in 
the claimed methods and apparatuses. None of the references cited by the pateait 
examiner concern analysis of backseattered light which is the heart of the present 
invention. 

13. I hereby declare that all statements made herein of my knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge Haat willfi}] false statements and the like so 
made are punishable by fine or imprisonment or both, under Section 1001 of Title 18 of 
the United States Code and that such willfijl felse statements may jeopardize the validity 
of the application or any patent issued thereon. f\ / \ 
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EXHIBIT C 



TCfilN©ANDPOLAR)2AnON 

Infroducf ion to Scattering 

i in Itrms of diffcrmg 4ect, erf b'** 
5mic processes, and so we again ret«„, ' 
VfhLix an Electroniagnwic wave mphe 
or uiokcuJe is iwcracts Vith the boX 
Id. >rapait.ng energy to the atom. The eZ 
r^^d as ,f the JoweK energy or ground sta« 
were set into v:bratioi,. The oscillator, 
the elettroa cioud Is equal to the dri>in! 
that ,3, the frequency of the hanBc«S? 
.- lightwave. ThL- amplitude of the osdUa- 
i=fal.vdy large only when is in the viciniiy 
«ii frequency of the atr3m. tn fact, at „ J 
I employ the simple description of the at™ 
5 in Its ground sate; upon absorbing a 
ng tl.e resonating frequency), it rcakestie 
an exated state. Jn de„se media, the atom 
■ly n:tum to its ground jtaie, having dissi. 
JS5 enei-gy therrually. In rarefied gasa the 
leraUy make the downward iransition by 
:>ton,an elf cct knoviTi as Tesmanceradialiim. 
aes faelow or above resoiianct.-, the eko 
S with respect to the nucleus raay he regar- 
-mg electric dipoles, and as such tbcy will 




jtqiertJly rcradiate electromagnetic enejgy at a 
Lqueui-t coinciding with tinA of the incident light. 
TJus nonre.sonant emission propagates out in the ^pok- 

jjatioa pattern of Fig. 3-21, The Temavai ofaiergyfrim 
g„ ivadaxt ipam and the ivbie^iiaa nemissim of some 
aftiuit axTgy is htmm ns scattering (Fjg. 8.S8). It 
^tbe tindcxlying physical mechiuiisin operative Id 
leBecdoo, refraction, and diffiacriot^ Uie scattering 
pnijtess is fondaniental indeed. 

ji addition to electron-oscillators, which gt-neraBy 
(lai* reFonances in the ultraviolet, there are atomic- 
iscUlators, which correspond to the vibration of the 
■cqnstitHeiii atoms wthin a moleaile. Because of their 
■brge masses, atomic-osdllators usually have resonances 
.'in' the infrared. Moreover, they have relatively small 
vibiaEional amplitudes and are therefore of little con- 
cern here. 

• 'Ihe amplitude of an oscillator, and thus the amount 
of energy removed from the incident ^vave, increases 
' as the frequency of the wave approaches a natural 
frequency ol fhe atiiiii. For Inw-cleiisity gases, in wbidi 
atomic Interactions are negligible, alworption will be 
iasfgnifirant, and the reradiatcd or scattered wave will 

■ frequency approaches'a rctonance. 'rhis result in some 
.gifter interesting effects when the aLijm's liaturai 

>ln the visiUe region. In that caiie, as the frrau^w 
^dte inconnn^r Kght inc7t;ases, mure and more of it 
, bcebstically scattered. As an example, imagine that 
W ^e omside on a bright clear morning. The sky is 
' brJIant blue, and you are surroiuidcd, ever, mun- 
®ted, wid, bi„e light. Sunlight screaming into the 
.^roosphere from one direction is scattered in aB direct 
hy the air molecules. WUhout an atmosphere, the 
^»mie sky -would be a., black a.» the void of space, a 
well made in the .4pollo lunar photographs {fig, 
atv!:"^!"' ""'y ^i^--^ 
if- ^^'"lan atmosphere, the redendof thespectrom 
;^j»rthe most part, undeviated. whereas the blue or 
W is substantially scattered. This bigfa- 

^e»cy scattered light reaches the obse-rver from 

y Oireaions, maiing the entire sky appear bright 
sfcy ft " ''^>- the Sim is very low in the 

«s rays pass through a great tfaJcknew of afr. The 




iwngfaie in tlic blade Moon sU. (Phoro 
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